experiments, and there are few instances where a statistical estimate of error can be made.
Obviously the cost and labour per unit of information need to be reduced. For this purpose the systematic control of error (Deighton & Hutchinson, 1940) and the use of modern automatic direct calorimeters (Ota, Garver & Ashby, 1953 ) may be of some value when the classical method of experiment is used. Another possibility is estimation of body composition before and after feeding the supermaintenance ration (Blaxter & Rook, 1952 the two feeding-stuffs ; the standard deviation of the difference between the means was 1%. The general conclusion is that useful tables of net or productive energy can be made for fowls, and that not only are the values additive, but the heat increment per unit of metabolizable energy is roughly constant. This, of course, applies only if rations are properly balanced, but it is easy with our present knowledge to make a balanced ration for a fowl without serious qualitative deficiencies, because inadequacies of this kind are easily detected by failure to grow or development of pathological conditions. In ruminants, by contrast, rations that give a low net-energy value do not in general induce pathological effects, and growth experiments with these animals are not easy. I n fact, the effects must usually be measured by energybalance experiments with the difficulties already mentioned. I suggest that net-energy values for fowls appear additive because energy physiologists have been able to use information obtained by other workers in nutrition, whereas the ruminant values appear associative because ruminant physiologists have not had this advantage.
Clearly the net-energy values for ruminants need to be made more additive and predictable than they are at present. Kellner realized the need for prediction, and correlated his values with the chemical analysis of feeding-stuffs as practised in his time. This analysis was crude and simple, whereas the composition of the digestible part of ruminant diets is complex; so it is hardly surprising that prediction is in general uncertain, as Blaxter & Graham Since Kellner's day biochemistry has greatly developed, and we know more about the composition of ruminant diets and their digestion products. It is possible that the best way to continue his work may be to relate metabolizable energy and heat increment to the modern biochemistry of digestion. When such fundamental work is completed, the question of additive net-energy values and their prediction could be re-examined. It is already known that the heat increment per calorie of metabolizable energy is usually greater in ruminants than in pigs and fowls, and it has been suggested by, among others, McClymont (1952), mainly on the basis of experiments with dogs (Lusk, 1921) ' that this is due to the heat increment of acetic acid produced in the rumen. This is an example of the elementary application of the biochemistry of digestion to the theory of net energy, and the procedure should be easy to carry out, but it must be realized that a more advanced attack might greatly increase the labour of experiments. Failing this approach there remains the accumulation of empirical values coupled with a rather more detailed chemical examination of the feeding-stuffs. With this plan of experiment one must hope that when an anomalous value for a feeding-stuff occurs, it will be additive or, failing this, that the explanation will be simple, such as failure to neutralize mineral acids in silage. There is room for compromise between the two extremes, so that the main issue'is one of emphasis. It is to decide how much effort should be devoted to the biochemical elucidation of the theory of net energy, and how much to the empirical accumulation of net-energy values.
